Synthesis of DG1, DG2, DMG1 and DMG2 dendritic structures
Scheme S1 depicts the synthetic procedure performed regarding dendrimers.
The main reactions used are amide-coupling reactions (for dendrimer assembly) and standard protection-deprotection protocols. Although the synthetic steps are conventional and relatively easy to perform in good yield and purity, a few comments regarding synthetic issues are necessary. Successive column chromatography purifications using different solvents mixtures gave dendrimers 7a and 8a in 52 -65% yield. Reaction of 7a and 8a with large excess of TFA furnished positively charged DMG1 and DMG2 dendrimers having 6 and 12 free ammonium groups at the periphery, respectively.
The purity of the novel compounds was investigated by 1 H and 13 C NMR as well as mass spectroscopy and correct or almost correct data from combustion analysis. Although dendrimers are known to have a tendency to aggregate into larger clusters and thus give complex NMR spectra, these particular dendrimers did not cause any problems and the observed signals could be reliably integrated and assigned (see Synthetic Details).
1a. Synthetic Details
General: Compounds DG1, DG2, 1a and 1b, were synthesized according to literature methods. 1 Other reagents were purchased from Aldrich, Across or Fluka.Tetrahydrofuran (THF) and triethylamine (TEA). They were refluxed over Na with benzophenone as indicator; dichloromethane (DCM) was dried by distilling 
1,3,5-Tris{3-[3,5-bis(3-aminopropoxy)benzamido]propoxy}benzene hexatrifluroacetate (DMG1)
To a solution of DG1 (3.54 g, 2.14 mmol) in 150 ml of DCM, 24 mL of TFA (36.71 g, 322 mmol) was added. After stirring for 24 h, 30 mL of methanol was added and mixture was left stirring for 12 d. Evaporation of solvent without further purification gave brownish sticky liquid DG1a (3.5 g, 93 %). 
Preparation of DG1-C x , DG2-C x , DMG1-C x and DMG2-C x complexes
Between 30 to 50 mg of deprotected dendron and dendrimers G1 and G2 carrying respectively at the periphery 2, 4, 6 and 12 charged ammonium groups and the same number of trifluoroacetic acid counter ions, were dissolved in 20 ml of water. In order to prepare the ionic complexes at the stoichiometric ratio, an equivalent molar mass of monoalkyl and dialkyl sulfate salt surfactants were individually dissolved in water in the case of C8, C12, C14 and sulphate butyl oleate (SBO) and in a mixture of 1-butanol/water/ethanol (88 wt %, 11 wt %, 1.3 wt %) for C18 due to its poor solubility in water. The pH of all the solutions were maintain at or below 3, 45 to prevent the deprotonation of the acidic counter ion which could compete with the interactions between the dendritic periphery and the surfactant polar and DG2 and dendrimer DMG1 and DMG2 confirmed a nearly-stoichiometric complexation of the dendritic structures with the various sulfate surfactants (see Figure S3 , Figure S4 and Table S1 ).
Thermal Annealing of DG1-C x , DG2-C x , DMG1-C x and DMG2-C x complexes
The annealing treatment was applied over three days under high vacuum (10 In order to determine the alkyl tail volume fraction reported in the Table 1 Table S1 . Elemental analysis results obtained for DG2, DMG1 and DMG2 complexed with SBO and for DG2 and DMG2 complexed with C14 and C12, respectively.
While all the complexes based on dendrons and dendrimers and C8, C12, Scheme S3. Sketch of the progressive changes in dendron/side chains interface curvature from "inverted" to "flat" to "direct" configurations upon increasing alkyl tail volume fraction (or chain lengths). 
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Self-Consistent Field Theory Simulations
Self-consistent field theory (SCFT) calculations were performed for the dendron and dendrimer structures shown in Figure 4 of the main text. SCFT is based on a mesoscopic model of polymer chains that fully captures polymer connectivity and architecture, but employs a simplified model of segmental interactions and local chain statistics. 2 The interacting many-chain model is converted to a statistical field theory, which is analyzed within the mean-field approximation. [3] [4] SCFT has been successfully applied to a wide variety of inhomogeneous polymer systems such as polymer alloys and block copolymers. [4] [5] [6] In the present work, the dendron and dendrimer molecules are described as suitably branched (flexible) Gaussian chains with dissimilar segments interacting locally via Flory-Huggins type contact interactions (Flory parameter, χ) and an incompressibility constraint on the total segment density.
We chose to fix χ =0.05 and the end-to-end chain length (spanning the free end of a lipid tail across the dendron/dendrimer to the end of a second lipid tail), N=1000, in the comparison molecules to establish appropriate length and interaction energy scales for potential mesophases. Specifically, this incompatibility between dendron segments and alkyl tails (χN=50) is strong enough to produce mesophases where the two components are highly segregated. Having fixed N, the remaining architectural parameter in the model is the volume fraction of alkyl tails in the molecule, f C . It is important to note that the constraint of fixed N does not imply the three molecules are compared at the same overall molecular weight. Indeed, at the same N, the G2 dendrimer has 1.5 times the molecular weight of the G2 dendron.
The SCFT equations were solved numerically in unit cells with optimized shape and dimensions using advanced algorithms. 4, 7, 8, 9 Given external field configurations, a single chain partition function and volume fractions are evaluated by solving a modified diffusion equation. The external fields are adjusted by means of various numerical convergence schemes. 4, 7 Simultaneously, the stress is minimized with regard to the size and the shape of the unit cell by a variable cell shape method. 4 Phase boundaries are
